exit from biosphere, [204] [205] [206] in beer, 15-25 in deep ocean, 201, 202 in molecules, 9-11 origin in biosphere, 46-51, 136, 138 passes through wind turbine, 160 travels for 32,000 years, 86-89 travels from 1964 to 2004, 133, 134 Deforestation, 82, 94, 108, 138, 140 Economic growth (or development), 108, 113, 121, 123, 128, 187 Electrical grid, 178 Emotions, 194, 195 Energy. See also Carbon sequestration biomass, bioenergy, biodiesel, 161, 164-166, 170 carbon intensity trend, 129 eYciency and conservation, 119, 129, 130, [168] [169] [170] [171] [172] [173] 182, 183, 187, 199 INDEX and GWP, [129] [130] [131] 178 hydropower, 128, 162, 163 nuclear, 128, 162, 163, [166] [167] [168] [169] [170] [171] [172] [173] 178, 188 renewable, [163] [164] [165] [166] [167] 170 solar, 129, [160] [161] [162] [163] [164] [165] [166] [167] [168] [169] [170] 178, 188 storage, 164, 178 wind, 129, [160] [161] [162] [163] [164] [170] [171] [172] [173] 178, 188, 189 Ethanol, 16, 22, 106, 120, [164] [165] [166] [117] [118] [119] 126, 127, 186 Exhalation, [11] [12] [13] 75, 76, 143 Exponential growth, 121, 122, 156 Feedback(s), 1, 6, 8, 31, 34, 152-154, 175, 181, 194 Fossil fuels in agriculture, 23 combustion, 4, 101, 112, 117, 139 emissions, 75, 144, 151 as energy servants, 109-115, 123, 138, 139, 164, 179, 195, 198, 199 as inputs of carbon to biosphere, 59-69, 93, 112, 136 Frozen 2001 Technology scenario, 174, 180, 182 Fuller, R. Buckminster, 109
Gas exchange, [76] [77] [78] 81, 169, 170, 197, 198 Global gardening, 165
Global Industrial Growth Automaton (GIGA), 172, 180, 192, 194, 197 historical trend, 120-123 projection to 2050, 123-127, 183 Global warming, 1, 157, 159, 172, 177, 178, 181, 185, 193-197 . See also Greenhouse eVect; Climate God, acts of, 199
Gore, Al, 37 Greenhouse eVect, 6, 7, 28, 31, 32, 41, 62, 68, 100, 169, 170, 174, 177, 200 Greenhouse gases, 5-8, 29, 34, 65, 91, 100, 157 Gross Domestic Product (GDP), 115-119, 124-126, 130, 183, 185, 192 Gross World Product (GWP), 116, 120-133, 154, 156, 169, 173, 174, 182, 200 Hansen, James, 159
Herschel, William, 28, 29, 32 HoVert, Marty, 129, 163, 168, 171, 172 Ice cores, [91] [92] [93] [94] [95] [96] [97] [98] [99] [100] [101] [102] [103] 120 sea, 1, 182, 193, 198 sheets (or caps), 180-182
Ice Age cycles, 102, 103
Icille (carbon atom), 85, 89-92, 108, 138, 161, 190, 202, 204 222 India, 113, [117] [118] [119] 173, 198 Industrial Revolution, 54, 93, 99 Infrared, [5] [6] [7] [8] 28, 29, 32, 55, 57, 66, 69, 89, 157 United Nations, 125
INDEX
United States, 109, 112, 113, 118, 126, 127, 173, 179, [183] [184] [185] [186] [187] [188] 198, 200 Vernadsky, Vladimir, 63 Water vapor, 6, 8, 31, 34 
